The dystonias are comprised of a group of disorders that share common neurological abnormalities of involuntary twisting or repetitive movements and postures. The most common inherited primary dystonia is DYT1 dystonia, which is due to loss of a GAG codon in the TOR1A gene that encodes torsinA. Autopsy studies of brains from patients with DYT1 dystonia have revealed few abnormalities, although recent neuroimaging studies have implied the existence of microstructural defects that might not be detectable with traditional histopathological methods. The current studies took advantage of a knock-in mouse model for DYT1 dystonia to search for subtle anatomical abnormalities in the striatum, a region often implicated in studies of dystonia. Multiple abnormalities were identified using a combination of quantitative stereological measures of immunohistochemical stains for specific neuronal populations, morphometric studies of Golgi-stained neurons, and immuno-electron microscopy of synaptic connectivity. In keeping with other studies, there was no obvious loss of striatal neurons in the DYT1 mutant mice. However, interneurons immunoreactive for choline acetyltransferase or parvalbumin were larger in the mutants than in control mice. In contrast, interneurons immunoreactive for neuronal nitric oxide synthase were smaller in the mutants than in controls. Golgi histochemical studies of medium spiny projection neurons in the mutant mice revealed slightly fewer and thinner dendrites, and a corresponding loss of dendritic spines. Electron microscopic studies showed a reduction in the ratio of axo-spinous to axo-dendritic synaptic inputs from glutamatergic and dopaminergic sources in mutant mice compared with controls. These results suggest specific anatomical substrates for altered signaling in the striatum and potential correlates of the abnormalities implied by human imaging studies of DYT1 dystonia.
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Introduction
The dystonias are a group of disorders that share the common abnormality of involuntary twisting or repetitive movements (Fahn, 1988; Tarsy and Simon, 2006) . There are many different clinical manifestations and many different causes. The different types of dystonia traditionally are classified according to three independent axes that involve the region of the body affected, age at onset, and etiology.
The etiological axis relies on a fundamental distinction between "primary" and "secondary" dystonias. The primary dystonias are defined as disorders where dystonia is the chief manifestation, while the secondary dystonias more often include other neurological features.
Although many investigators have suggested that the brain is structurally normal in primary dystonia (Breakefield et al., 2008; de Carvalho Aguiar and Ozelius, 2002; Nemeth, 2002; Schwarz and Bressman, 2009; Tanabe et al., 2009) , neuroimaging studies repeatedly have implied the existence of microstructural defects in the basal ganglia, cerebellum, thalamus, or cerebral cortex (for reviews see: Neychev et al., 2011; Zoons et al., 2011) . However, imaging studies provide only indirect measures of microstructure, and some of the methods used may be detecting functional rather than structural changes. Unfortunately, postmortem studies of brains from patients with dystonia are sparse (Standaert, 2011) . The main reason for the paucity of histopathological data is that the dystonias are rare, making it difficult to collect the necessary specimens. A second reason is that the methods needed to reveal potential microstructural defects require special tissue preparation and processing methods that cannot be applied readily in postmortem Neurobiology of Disease 54 (2013) 362-371 Abbreviations: ΔE, deletion of a single GAG codon in Tor1A gene; ChAT, choline acetyltransferase; PV, parvalbumin; nNOS, neuronal nitric oxide synthase; TH, tyrosine hydroxylase; AP, region from bregma in the anterior-posterior direction; EM, electron microscopic; vGluT, vesicular glutamate transporters; ANOVA, analysis of variance; DL, dorso-lateral; DM, dorso-medial; VL, ventro-lateral; VM, ventro-medial; RC, rostrocaudal; SP, axo-spinous; Den, axo-dendritic.
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